Dependence of neurones on astrocytes in a coculture system renders neurones sensitive to transforming growth factor beta1-induced glutamate toxicity.
Transforming growth factor beta1 (TGF-beta1) has been implicated in formation of astrocyte scars, which prevents axonal regeneration. A coculture system of astrocytes and cerebellar cells was used to investigate possible neurotoxic effects of TGF-beta1. Although not directly neurotoxic, TGF-beta1 was toxic to cerebellar cells in the presence of astrocytes. This toxicity is based on an effect of the cytokine on astrocytes, as conditioned medium from astrocyte cultures treated with TGF-beta1 was more toxic by a similar mechanism. This neurotoxicity was mediated by glutamate present in the culture medium as demonstrated by inhibition by MK-801. Astrocytic ability to metabolise glutamate was compromised by TGF-beta1, as this cytokine increased glutamate concentration. The astrocytes in the coculture system responded to the presence of neurones by secreting neuroprotective interleukin-6, which was partly protective against the TGF-beta1-induced toxicity. In the coculture system, neurones responded to the presence of astrocytes by a reduction in resistance to glutamate toxicity. On addition of TGF-beta1, which compromised astrocytic clearance of glutamate, this reduction in resistance to glutamate toxicity led to a reduction in neuronal survival. These results suggest that when neurones are cocultured with astrocytes they become dependent on astrocytes for survival. This dependence makes neurones susceptible to damage when astrocytes are activated by substances such as TGF-beta1.